This paper presents, for sequences of sets, the notions of asymptotically lacunary statistical equivalence (in the sense of Wijsman) of multiplicity L, strongly asymptotically lacunary p-equivalence (in the sense of Wijsman) of multiplicity L and strongly Cesàro asymptotically p-equivalence (in the sense of Wijsman) of multiplicity L. In addition to these definitions, inclusion theorems are also presented.
Introduction and background
The concept of convergence of sequences of numbers has been extended by several authors to convergence of sequences of sets. The one of these such extensions considered in this paper is the concept of Wijsman convergence (see [-] ). Nuray and Rhoades [] extended the notion of convergence of set sequences to statistical convergence, and gave some basic theorems. It should be noted that lacunary statistical convergence was studied by Fridy and Orhan (see [] ). Ulusu and Nuray [] defined the Wijsman lacunary statistical convergence of sequence of sets, and considered its relation with Wiijsman statistical convergence.
Marouf [] presented definitions for asymptotically equivalent sequences and asymptotic regular matrices. Patterson [] extended these concepts by presenting an asymptotically statistical equivalent analog of these definitions and natural regularity conditions for nonnegative summability matrices. Patterson and Savaş [] extended the definitions which were presented in [] to lacunary sequences and also, in [] , they studied an extension asymptotically lacunary statistically equivalent sequences. In addition to these definitions, natural inclusion theorems were presented. Savaş In this paper we introduce the concept of strongly asymptotically lacunary p-equivalence (in the sense of Wijsman) of multiplicity L and strongly Cesàro asymptotically pequivalence (in the sense of Wijsman) of multiplicity L by using the sequence p = (p k ) which is the sequence of positive real numbers. In addition to these definitions, natural inclusion theorems are presented.
Before continuing with this paper we present some definitions and preliminaries. http://www.journalofinequalitiesandapplications.com/content/2014/1/134
Definition . [] Two nonnegative sequences x = (x k ) and y = (y k ) are said to be asymptotically equivalent if
Let (X, ρ) be a metric space. For any point x ∈ X and any non-empty subset A of X, we define the distance from x to A by
Definition . [] Let (X, ρ) be a metric space. For any non-empty closed subsets A, A k ⊆ X, we say that the sequence {A k } is Wijsman convergent to A if
for each x ∈ X. In this case we write W -lim A k = A.
Definition . []
The sequence x = (x k ) is said to be statistically convergent to the number L if for every ε > ,
Definition . []
The sequence x = (x k ) is said to be strongly Cesàro summable to the number L if 
In this case we write st-
Definition . [] Let (X, ρ) be a metric space. For any non-empty closed subsets A, A k ⊆ X, we say that {A k } is Wijsman strongly Cesàro summable to A if for each x ∈ X,
In this case we write
By a lacunary sequence we mean an increasing integer sequence θ = {k r } such that k  =  and h r = k r -k r- → ∞ as r → ∞. Throughout this paper the intervals determined by θ will be denoted by I r = (k r- , k r ], and the ratio k r k r- will be abbreviated by q r .
Definition . []
Let (X, ρ) a metric space and θ = {k r } be a lacunary sequence. For any non-empty closed subsets A, A k ⊆ X, we say that the sequence {A k } is Wijsman lacunary statistical convergent to A if {d(x, A k )} is lacunary statistically convergent to d(x, A); i.e., for ε >  and for each x ∈ X,
The next definition is natural combination of Definition . and Definition ..
Definition . []
Let (X, ρ) be a metric space and θ be a lacunary sequence. For any nonempty closed subsets
We say that the sequences {A k } and {B k } are asymptotically lacunary statistical equivalent (in the sense of Wijsman) of multiplicity L if for every ε >  and each x ∈ X,
and simply asymptotically lacunary statistical equivalent (in the sense of Wijsman) if L = .
As an example, consider the following sequences:
o t h e r w i s e , and 
Definition . Let (X, ρ) be a metric space, θ be a lacunary sequence and p = (p k ) be a sequence of positive real numbers. For any non-empty closed subsets A k , B k ⊆ X, we say that the sequences {A k } and {B k } are strongly asymptotically lacunary p-equivalent (in the sense of Wijsman) of multiplicity L if for each x ∈ X,
and simply strongly asymptotically lacunary p-equivalent
If we take p = p k for all k ∈ N we write
Theorem . Let (X, ρ) be a metric space, θ = {k r } be a lacunary sequence and A k , B k be non-empty closed subsets of X; then
Proof (i) Let ε >  and {A k }
[WN]
Lp θ ∼ {B k }. Then we can write
for all k and for each x ∈ X. Let ε >  be given and N ε be such that 
Theorem . Let (X, ρ) be a metric space and A k , B k be non-empty closed subsets of X. If
for all k and for each x ∈ X. Then
Definition . Let (X, ρ) be a metric space. For any non-empty closed subsets A k , B k ⊆ X, we say that the sequences {A k } and {B k } are strongly Cesàro asymptotically equivalent (in the sense of Wijsman) of multiplicity L if for each x ∈ X, 
Proof Let lim inf r q r > . Then there is δ >  such that q r ≥  + δ for all r ≥ . Hence, for
Theorem . Let (X, ρ) be a metric space and A k , B k be non-empty closed subsets of X. If θ = {k r } is a lacunary sequence with lim sup r q r > , then
Proof Let lim sup r q r < ∞. Then there is an M >  such that q r < M for all r ≥ . Let
L (p) θ ∼ {B k } and ε > . There exists R >  such that for every j ≥ R and
We can also find H >  such that A j < H for all j = , , . . . . Now let t be any integer with satisfying k r- < t ≤ k r , where r > R. Then we can write This completes the proof.
